288 THE AGE OF THE GREAT DEPRESSION
atop Mount Palomar, near San Diego, it would afford the
penetration into space of more than a billion light years.*
Time, space, matter, ether, electricity and other concepts
of classical physics continued to be reinterpreted in the wake
of relativity, supplanting the orderly mechanistic causality of
the old school with new ideas of space-time and a philosophy
of science far less snug and deterministic. There were con-
flicting hypotheses regarding the nature of cosmic rays, now
known to be bombarding the earth with more than a thou-
sand times the energy per shot than man had ever before
found to exist in any sort of atomic process, though the shots
were so infrequent as to bring to earth only about the amount
of energy involved in starlight Robert A* Millikan and H*
Victor Neher in 1932-1934 conducted elaborate world sur-
veys of the variation of the cosmic-ray intensities with lati-
tude and longitude, as did also Arthur HL Compton of the
University of Chicago and his collaborators* Such inquiries
yielded unmistakable evidence that these powerful rays as-
saulting the globe from all directions consist, largely at least,
of electrically charged particles (presumably electrons) mixed
in unknown proportions with photons—ether waves of the
same nature as light. Experiments in 1936-1940 made by
Millikan and Neher with instruments borne in pilot balloons
nearly to the top of the atmosphere proved that this photon
component cannot carry more than about a third of the total
incoming energy, probably much less.
Meanwhile, in 1931, Harold Q Urey of Columbia found
by spectroscopic means deuterium, the heavy isotope of hy-
drogen, whose nucleus consists, not like the ordinary hydro-
* At the other end of the scale the electron microscope, developed by two
engineers of the Radio Corporation, of America, Vladimir K. Zworykin and
James Hillier, achieved a magnification of one hundred thousand times (as
compared with the two thousand of an ordinary high-powered microscope)
and revealed for the first time the structure of viruses and protein molecules.
Dr. Zworykin also invented the iconoscope or "image scanner/' which con-
verted light into electrical signals and thus laid the hasis for improved television
methods.

